Abstract. An annotated check list of Ramularia species in Australia, based on re-examinations of collections deposited at BRIP, DAR and VPRI, is presented. Twenty-eight species are reported in Australia, most of them on introduced host plants. The new species Cladosporium myrtacearum, Ramularia craspediicola and R. muehlenbeckiae are described. Collections of Cladosporium uredinicola, Neoramularia karelii, Passalora perfoliati and Pseudocercospora pongamiae-pinnatae, previously deposited in Australian herbaria under 'Ramularia sp.', are newly recognised for Australia.
Introduction
The genus Ramularia Unger comprises moniliaceous hyphomycetes, mostly plant pathogenic, causing leaf spots, but occasionally also saprobic or hyperparasitic. The conidiophores of Ramularia are mostly fasciculate, emerging through stomata or erumpent through the cuticle, and the conidiogenous cells are provided with conspicuous, somewhat thickened and darkened conidiogenous loci (scars). The conidia, formed singly or in chains, are ameroto phragmosporous. Braun (1998a) monographed the genus Ramularia and described and illustrated 328 species. Braun (1998b) listed additions to host ranges and distributions of many Ramularia species. As far as is known, Ramularia species are anamorphs of Mycosphaerella Johanson, which has been confirmed by molecular data (Crous et al. 2000 (Crous et al. , 2001 . There has been no survey of the Ramularia species in Australia, although numerous economically important plant diseases are caused by this genus. Therefore, all undetermined herbarium collections deposited in the Australian herbaria BRIP, DAR and VPRI under Ramularia have been re-examined, as well as a broad selection of specimens from all previously recorded/identified species. The results are summarised in the following annotated check list. A few specimens originally deposited in these herbaria under Ramularia sp. belong to other genera and are discussed in an appendix.
List of species
The listed names of Ramularia species are alphabetically arranged. Herbarium specimens are cited when seen and some literature references are given for additional host ranges and distributions in Australia. All collections cited have been examined and checked on the basis of the monograph of Ramularia species by Braun (1998a) . Species not previously reported in the literature to occur in Australia have been noted as new records and are listed in bold. The taxonomy of the host plants follows the Australian Plant Name Index (2004) . Abbreviations of the herbaria are based on Holmgren et al. (1990) . States and Territories of Australia have been abbreviated as NSW (New South Wales), NT (Northern Territory), QLD (Queensland), SA (South Australia), TAS (Tasmania), WA (Western Australia) and VIC (Victoria). Leaf spots amphigenous, subcircular to irregular, 1-10 mm wide, medium to dark brown, centre greyish white, occasionally somewhat zonate, margin indefinite or darker. Caespituli amphigenous, usually hypophyllous, rather inconspicuous to punctiform, delicate, scattered, greyish white. Mycelium internal. Stromata substomatal to intraepidermal, 10-50 μm diam, subhyaline to yellowishochraceous, cells 2-4 μm diam. Conidiophores in small to moderately large fascicles, loose to moderately dense, arising from stromatic hyphal aggregations, emerging through stomata or usually erumpent through the cuticle, erect or almost so, occasionally decumbent, straight, subcylindrical to geniculate-sinuous, unbranched or occasionally branched, 5-90 × 2-4 μm, 0-4-septate, hyaline or subhyaline (content occasionally yellowish-greenish to very pale olivaceous), thin-walled, smooth; conidiogenous loci conspicuous, 1.5-2 μm wide, somewhat thickened and darkened. Conidia in chains, cylindrical, subcylindrical, occasionally slightly clavate, 12-40 × 2-5 μm, 0-1(-2)-septate, hyaline to subhyaline (content slightly yellowishgreenish), thin-walled, almost smooth to verruculose, apex obtuse to truncate, somewhat attenuated, base short obconically trunacte, 1-2 μm wide, hila slightly thickened and darkened.
Notes (Braun 1998b) . However, the stromata in these species are usually substomatal, with conidiophores usually emerging through stomata, and the conidia are 0-3(-4)-septate. These species occur on unrelated hosts and they are geographically isolated from C. craspediicola, which is probably endemic in Australia. Leaf spots amphigenous, subcircular to irregular, 2-12 mm wide, medium to dark brown, somewhat zonate, margin indefinite or narrow, darker brown, occasionally with a narrow reddish-purplish halo. Caespituli hypophyllous, punctiform, greyish white, not very conspicuous. Mycelium internal. Stromata substomatal, subglobose to irregular, 20-50 μm diam, hyaline. Conidiophores in small to moderately large fascicles, usually dense, arising from stromata, emerging through stomata, erect, straight, subcylindrical-filiform, barely geniculate-sinuous, unbranched, 10-100 × 2-4 μm, continuous to pluriseptate, hyaline, smooth, thin-walled; conidiogenous cells integrated, terminal, 10-30 μm long, conidiogenous loci conspicuous, 1-2 μm wide, slightly thickened and darkened. Conidia in simple chains, narrowly ellipsoid-ovoid, fusiform to cylindrical, 8-25 × 2-3.5 μm, 0-1-septate, smooth to verruculose, ends obtuse to subacute, hila 1-2 μm wide, slightly thickened and darkened.
Ramularia deusta
Notes: Among Ramularia species on hosts belonging to the Polygonaceae, R. pleuropteri U. Braun on Fallopia multiflora in Japan is morphologically close to R. muehlenbeckiae, but differs in having longer, smooth conidia, up to 35 μm, with up to three septa. Ramularia fagopyri Abramov ex U. Braun (on Fagopyrum spp. in Asia, Europe and South America) and R. occidentalis Ellis & Kellerm. (on Rumex spp. in Asia, North and South America) have similar, but narrower conidia, usually 1.5-2 μm wide, and usually much shorter conidiophores (Braun 1998a Superficial hyphae sparingly branched, 0.5-2.5 μm wide, septate, hyaline, smooth; conidiophores solitary, arising from superficial hyphae, lateral, occasionally terminal, rarely arising from swollen hyphal cells, erect, subcylindricalconical, 2-12 × 1-2.5 μm, aseptate, hyaline, conidiogenous loci minute, ca 0.5 μm wide, very slightly thickened and darkened; conidia in simple chains, subcylindrical-fusiform, 5-25 × 1-2.5 μm, 0-1-septate, hyaline, smooth to very faintly rough-walled. Notes: New to Australia; new host. This species was originally described from Trinidad on Paspalum sp. (Braun 1998a Notes: New to Australia.
Appendix 1
Some collections deposited in Australian herbaria under Ramularia sp. proved to belong to other genera, including a new species and four new records.
Cladosporium myrtacearum K. Schub., U. Braun & R.G. Shivas, sp. nov. (Fig. 5) Maculae amphigenae, subcirculares vel ovalesoblongae, 3-12 mm latae, spadiceae ad porphyreae, centro pallide brunneo, interdum perforato, margine irregulari, indistincto vel angusto, leviter elevato, interdum purpureo. Caespituli amphigeni, in centro aggregati, densi, olivaceo-brunnei. Mycelium immersum, subcuticulares vel intraepidermales; hyphae sparse ramosae, septatae, subhyalinae vel pallide olivaceae, leviae, tenuitunicatae. Stromata nulla vel minuta, ex hyphis aggregatis, cellulis inflatis, subglobosis vel subangularibus, 5-10(-13) μm diam, pallide olivaceis vel mediobrunneis composita. Conidiophora solitaria vel laxe ad dense fasciculata, per stoma emergentia vel erumpentia, erecta, recta vel curvata, simplicia vel ramosa, geniculata-sinuosa, subnodulosa, 14-96 × 3-7 (-9.5) μm, pluriseptata, pallide olivacea vel mediobrunnea, levia, leviter incrassata. Cellulae conidiogenae integratae, Terminales vel intercalares, 10-43 μm longae, sympodiales. Cicatrices conidiales conspicuae, 1-2 μm diam, incrassatae, fuscatae. Conidia catenata vel ramocatenata, recta, subglobosa, ovoidea, obovoidea, late ellipsoidea-fusiformes, subcylindracea, 3-22 × 2-7 μm, 0-1(-2)-septata, non-vel distincte constricta, pallide olivacea vel olivacea, levia, tenuitunicata vel leviter crassitunicata, apice rotundato, basi rotundata vel obconice attenuata, hila 1-5, protuberantes, 1-2 μm diam, incrassata et fuscata. Holotype: on Corymbia polycarpa (Myrtaceae), Australia, NT, Millingimbi, Townsite, 17 Aug. 1999, A.A. Mitchell, BRIP 26527. Isotype: DNAP 26527. Leaf spots amphigenous, subcircular to oval-oblong, 3-12 mm wide, medium to reddish brown, centre paler, occasionally with a small hole in the centre, margin irregular, inconspicuous or narrow, somewhat raised, occasionally with a narrow, brown or purplish halo, finally leaf spots dropping out, leaving shot-hole symptoms. Colonies amphigenous, mostly in the centre, densely caespitose, olivaceousbrown. Mycelium immersed, subcuticular to intraepidermal; hyphae sparingly branched, septate, subhyaline to pale olivaceous, smooth, thin-walled. Stromata lacking or only with small hyphal aggregations, composed of swollen hyphal cells, subglobose to somewhat angular, 5-10(-13) μm diam, pale olivaceous to medium brown. Conidiophores solitary or in small, loose to dense fascicles, arising from swollen hyphal cells, emerging through stomata or erumpent, erect, straight to curved, simple or branched, geniculate-sinuous, subnodulose, often somewhat attenuated towards the apex and swollen at the base, 14-96 × 3-7(-9.5) μm, pluriseptate, often constricted at the septa, pale olivaceous to medium brown, somewhat paler towards the apex, smooth, wall somewhat thickened. Conidiogenous cells integrated, terminal and intercalary, 10-43 μm long; conidiogenous loci numerous, scattered, not confined to swellings, cladosporium-like (with central dome and raised periclinal rim), 1-2 μm diam, somewhat protuberant, thickened and darkened. Conidia in simple or branched chains, straight, subglobose, ovoid, obovoid, broadly ellipsoid-fusiform, subcylindrical, 3-22 × 2-7 μm, 0-1(-2)-septate, not to distinctly constricted at the septa, pale olivaceous to olivaceous, smooth, wall unthickened to somewhat thickened, apex rounded, base rounded to somewhat attenuated, with 1-5 hila, somewhat protuberant, 1-2 μm diam, thickened and darkened.
Notes: At first sight, the subnodulose conidiophores of this fungus resemble those of Cladosporium herbarum (Pers.: Fr.) Link. However, the conidiogenous loci of C. myrtacearum are not confined to swellings, the conidia are smooth and the new species is a leaf-spotting fungus. Cladosporium herbarum, a common saprobic fungus, is characterised by having nodulose conidiophores with conidiogenous loci confined to these swellings, and the conidia are verruculose. Cladosporium jacarandicola K. Schub. et al. (Schubert & Braun 2004) , recently described from New Zealand on Jacaranda mimosifolia, and C. praecox (Niessl) U. Braun (Braun 2000) on Tragopogon orientalis in Europe are two broadly similar species, but they differ in having shorter and somewhat narrower, sparsely septate conidiophores and conidia with different surface ornamentations (smooth to verruculose in C. jacarandicola and faintly to conspicuously verruculoseechinulate in C. praecox). Various Cladosporium species have been described from hosts belonging to the Myrtaceae, but all of these species are quite distinct from C. myrtacearum.
The following taxa on Myrtaceae have to be excluded from Cladosporium s. str. and pertain to different genera since the conidiogenous loci do not agree with the Cladosporium type ('coronate' according to David (1997) (Saccardo & Sydow 1902) , deposited at SIEN, has not yet been re-examined but, according to the original description, this species differs from C. myrtacearum in having much wider, 1-3-septate conidia, 25-30 × 8-10 μm. Type material of C. psidiicola J.M. Yen (1980) is deposited at LAM, but not available. According to the original description and illustration, this species is easily distinguishable from C. myrtacearum by superficial hyphae with solitary conidiophores. Furthermore, the conidiophores in C. psidiicola are subcylindrical, non-nodulose, and without any constrictions.
Cladosporium uredinicola Speg.
On Melampsora coleosporioides Dietel, on Salix babylonica, NSW, 10 km north of Kyogle, 27 Feb. 1979 Caespituli epiphyllous, stromata immersed, somewhat erumpent, 10-60 μm diam, colourless; conidiophores numerous, in dense fascicles, straight, subcylindricalconical, somewhat geniculate-sinuous, 5-30 × 2-7 μm, 0-1-septate, hyaline, smooth; conidiogenous loci unthickened, not darkened; conidia solitary, subcylindrical, obovoid, short obclavate, fusiform, subclavate, 15-50 × (3-)4-7 μm, 0-3(-4)-septate, hyaline, smooth, apex obtuse, base obconically truncate, 1.5-2 μm wide, hila unthickened, not darkened.
Notes: New to Australia and on a new host species. The Australian collections agree well with N. karelii, which was described from Turkey on Vitex agnus-castus (Braun 1998a Stromata 20-40 μm diam, olivaceous-brown; conidiophores reduced to conidiogenous cells, numerous, in dense sporodochial fascicles, subcylindrical-conical, 5-20 × 2-3 μm, subhyaline to pale olivaceous, 0(-1)-septate, mostly unilocal, determinate, rarely sympodial; conidia formed singly, narrowly obclavate-cylindrical, subacicular, 30-60 × (1.5-)2-3(-3.5) μm, 3-6-septate, subhyaline.
Notes: New to Australia. This is the second record of this species, which was described on Pongamia pinnata from India (Raghu Ram and Mallaiah 1993) . The Australian collection agrees well with the original description. Fig. 7 . Pseudocercospora pongamiae-pinnatae, conidiophore fascicles, conidiophores, conidia (based on DAR 69737). Bar: 10 μm. U. Braun del.
